Long-term reduction of brain-derived neurotrophic factor levels and signaling impairment following prenatal treatment with the cannabinoid receptor 1 receptor agonist (R)-(+)-[2,3-dihydro-5-methyl-3-(4-morpholinyl-methyl) pyrrolo[1,2,3-de]-1,4-benzoxazin-6-yl]-1- naphthalenylmethanone.
It is well accepted that adverse life events occurring early in development may alter the correct program of brain maturation leading to enhanced vulnerability to neuropsychiatric disorders. It has recently been demonstrated that prenatal exposure to the cannabinoid receptor 1 agonist (R)-(+)-[2,3-dihydro-5-methyl-3-(4-morpholinyl-methyl)pyrrolo[1,2,3-de]-1,4-benzoxazin-6-yl]-1-naphthalenylmethanone (WIN 55,212-2) produces memory deficit in adulthood, an effect associated with a reduced functionality of the glutamatergic system. The aim of our study was to identify molecular changes produced by prenatal exposure to WIN 55,212-2 that might contribute to late disruption in synaptic plasticity and cognition. For this purpose, WIN 55,212-2 was injected in pregnant wistar rats from gestation day 5 to 20 and a detailed analysis of the levels of the neurotrophin brain-derived neurotrophic factor (BDNF) as well as of the signaling molecules extracellular signal-regulated kinase (ERK)1/2 and alpha-calcium/calmodulin-dependent protein kinase II (alpha-CaMKII) was carried out in adult offspring. We found that exposure to WIN 55,212-2 significantly reduced BDNF levels in hippocampus and frontal cortex. This effect was associated with decreased activation of pathways linked to neurotrophin and glutamate receptor signaling. In particular, prenatal cannabinoid treatment reduced the phosphorylated levels of ERK1/2 in selected subcellular compartments of hippocampus, frontal and prefrontal cortex, whereas no changes were observed in the total levels of these proteins. Furthermore, a robust reduction of total and phospho-alpha-CaMKII was found in the hippocampus of rats prenatally exposed to WIN 55,212-2. In summary, the present data suggest that deficits of BDNF levels and signaling through ERK1/2 and alpha-CaMKII might contribute to cognitive and neuroplastic defects associated with prenatal exposure to cannabinoids.